Aug 27th. 1923

Dear Jay:-=
Fave heen away. Arrived heme to vour wire Sa turdav,
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While I khave net written the fellewing, I delivered it
in s lantern address at Columbus at last years meeting, and you
are welcore te use all or any part ef it.

/) fonlo
It is of course entirely theery, based uvbon cliniecal -
observation, asseciated with newer physieclegy, and I believe it
to be right as far as it soes,

Will present to veu,—in-a hvwrry the brief facts se -that I
o can-get—tt—eff-my-ehest. < v
#< Lantern slide inclosed, sheuing "Metabolie rate in mormal
subjects from birth te age ef eighty - estimated in caleries
produeed per hour, per square meter ef bedy surracex Shimer,
eur_pathclegist, anrnd a goed one, worked fer days on this ehart
and after the meeting he found one which is. praeticallv the same
thing already compiled. In as mueh as the two were se nearly
alike, and compiled" entirelv separately, they are beth prebably
elese-to being cerrect.

1. In anesthesia we desire to abolish, er sufficiently ebtund
reflex activity, that it will not interfere with the eperatien.

2. In all ecnditiens practically, whether normal or abmermal,
excepting enly nervous and mental disease, NETABOLIC RATE AND
REFLEX IRRITIBILITY RUN PARALLEL COURSES. CELL CXYGEN DEMAND AND
METABOLIC RATE eof cocurse are one and the same thing,

Thus te analyse the ehart ef the ncrmal subject.

Metabelism is low at birth ( 35 Cal. per Hr. per Sq. e*er}bodv ,
surface). Makes verl sharp rise ir first year te 45, Thenfeontinues (>
rise mere slowly te'5th or 6th yr when ‘metabelie rate is at its
highest peint throughout l1ife. Then Sharp drep te 42 at "Bre-
pubescent peried" age 12 or 13, Theﬂ*ﬁuheqccnt developfment period
shows{sharp rise tp 46 at age of 14 or 15 whiehaﬁkgstitutesip

next highest metabolie rate in nermal life. The iﬁirp drep,

mere preogressive in nature, te abeut 40 at 20 pr¢31 yrs. whieh
announces full and staple adult develppfment frem physielogical
standpoint. From here on te the age of eighty there is a pregressive
decline in metabelie rate to the age of 80 yrs, at which time

the rate is pragtically the same as at birth.

Now==-EC¥inFnmat-chaervetion-with=Gan-anesthesta=-shows

NCW Reflex irritdbility in the normal subject runs a ecourse
exactly parallel te the abovye metabelic eurve,

NOW AGAIN, Clinical ebservation in Gas anesthesia has shewn us
that in the average case, anesthesia is more diffieult at the
ages of higher metaholiec rate, or te put it mere eompletely,

more difficult at ages of higher reflex irritability and metabelic

rate, gucstion. WHY?.



WP e
M%ESWER is semething 1ike thisg, Higher metahelie rate means
HIGHER OXYGEN CONSUMPTION, hence - HIGHER CELL OXYGEN DEMAND,
Assuming that a cell content of- ( arbitrary figures only) 887 N20
is necessary in a given subject te preduce quiet eperative '
anesthesia, that will leave in the cell, space for 127 oxygen.
If 12% oxygen supplies the demand in that patiemt everything will
be 0.K.. If hewever, the patient be of an age of higher metabolie
rate, or there is some other condition leading te a higher
metabelic rate, there will be a preperticorate inerease in the
eell exygzen demand. Asphyxial anesthesia even to a slight degree
cannot be as quiet as non asphyxial, .and THE OXYGEN ,\_,p"ﬁ‘ﬁ&%g MUST
SATISFIED,9 Let us say that in this case, where 88% sgas 1s neces-
sary, that the exyszen demand bhas been raised teo 15%, That euts
down the posible dese of N20 in the mixture delivered te 85%,and
even thcugh the reflex irritability did met inerease with the
metabelie rate, the anestkhesia weuld likely be inadequate. But
the reflex irritability DOES inerease with the inereased metabolism,
whieh means in this hypethetie¢al case, that, whereas the first
dose of 887 gas was adequate in the first example, it will met
be adequate im the second.A dese of 907 gas we might say is neces-
sary here., Thus with the cell exyzen demand at 15% and the
necessary dese of N20 at 904 we have a eondition impessible te
geod anesthesia with N20 and Oxy. alene. If we must de the best
we can under the e¢ircumstances, we shall ecarry our patient tece
lightly er shall carry them with a partial asphyxia, which latter
means unquiet as mueb as the feormer., Take your cheice.

Now in the normal subject,age eensidered enly, as the
metabelic factor we see that eur mest diffieunult possibilities
are at the age of 5 to 7 and again abeut 12 tp 14 years.

We see alse why the aged, - 60 tp 80 years are easy te handle as
a rule,

However there are any number of conditions elevating the
"metabolie rate, or depressing it. For example ANY ACUTE ILLNESS
GIVING RISE TO HYPER PYREXIA 1is aceompanied by=ammeespertienr
an increase in metabelism and reflex irritability, prepertienal
te the degree of fever present. And that is only part of 1it.
Any emotional excitement stimulates metabelism which faeter must
be eonsidered in the management ef not enly induetien, but the
peried of the first fifteen te twenty five minutes of anesthesia,

The more acute and vielent any acute infeetion ( Appendicitis,
peritenitis, pneumonia, measles, searlatina ete) may be the greater
is the propertierate inerease in metabolism and oxygen demand and
reflex irritability, and the mere diffieult will be the anesthesia
from the stamndpoint of quiet and relaxatien.

Thus, yeu will see that, if we have breught into the
hespital, a six year old boy with an acute appendieitis with
reriteneal invelvement, who is scared to death ef the everating
roem,we have an almest impessible N20 ease. The N20 must be
aided by ether or local anesthesia, and eftem in these cases
ether is necessary for a shert time te quiet the patient sufficiently
for the lecal anesthesia itself.

The exceptiens te the abeove patholegical inereases in
metabolism are cases in which the texin of the desease seems



te depress rather than stimulate the patients and these exceptiens,
tkough few, are easy.

In referenece te the secalled STIMULATED TYPES T am not so sure
of the prepriety of the aheve applicatien, altheugh fer want eof
a better explanatien, I have acecepted it. Aleoholies, ete have
a usual higher metabdblie rate and higher reflex irritability,
and that difficulty must be considered. Whether er net increased
metabolism and reflex irritability eonstitute the entire difficulties
in such cases I de net know,. I believe they will explain at least
75% of the trouble,

Thus in sizing up our patients, preparatery te anesthesia,
we may group the conditions ebserved under the above elassifiecation,
and be fere warned. Forewarned is fore armed and by applying the
thought and classificatioen preperly, eur results will be hetter.

Now as te Pre-anesthetie medicatien in eennectien with the
above ebservatiens, Morphine is the greatest metabelie inhi-
biter that we have. Also it inkibits reflex irritability. Thus
in morphine alene we have the answer from a purely physiological
standpoint. But frem the psyehie standpeint it will net suffice,.
It do®s not as a rule depress the immagination er emotional excita=
bility ef the patient in preportien. Therefere we must give some
thing with the merphine to care for the psychic or emoticnal
gsedation. Hyoseine eor scopelamine head the list. Chleral er
its allies, Chlerotone etc are valuable used in connectien with
the morphine and sceopolamine., Of course we have been using these
things empirically fer years but I am convinced that the explanatien
ef theri value lies in the above.

Now Jay:- You have asked me a H-1 of a blg question
and I have answered in skeleton. I have presented this stuff
onece but believe that it did not geo ever strong; ner will it
until it is published. However you can hand out all you care teo
at the meeting and among your friends. Heowever I am saking
that you do net show this paper te anybedy except Bart. In
other words, I am net yet ready to trust NeGilvra with it.

That may sound pretty plain, but I knoew that yeu will respect
my wishes there,

Must eut this short to get it eff. Nail it back teo
me after the meeting, as I am not making a copy.

Hope you have a good time and a good meeting.
Luek te you.
Guedel.

Am sending this unecorrected so overlcok clerical errors.
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